This paper uses Japanese data which includes measures of self-declared satisfaction, reference-group income, and the direction and intensity of income comparisons.
Introduction
Work on subjective well-being and income comparisons in economics has increased exponentially since the first labour-market based contributions of Cappelli and Sherer (1988) , and Hamermesh (1977) . While the broad idea that relative standing matters is now arguably accepted by many, it is still pretty much open season on the key questions of "How much" and "To whom".
We here contribute to this research area by using a novel Japanese dataset in which both the intensity and direction of income comparisons are measured. In terms of the latter, Japanese respondents compare mostly to their friends, followed by their colleagues.
Regarding comparison intensity, we suggest that the Japanese are more comparison conscious than are Europeans.
We could establish the relationship between these two relatively unusual measures and individual satisfaction, as in Clark and Senik (2010) . We instead here show that these two simple measures substantially mediate the effect of self-declared reference-group income. Those who say that they compare more indeed suffer more as others' income rises. Also, our self-reported measure of what "others like you earn" is far more salient for those who compare to colleagues than for those who compare to family or friends, say. Last, we compare our self-reported measure of what others earn to researcherconstructed cell-mean measures of reference-group income, both from within the same internet data and matched in from external sources. While some of the researcherconstructed variables attract the right-signed coefficients in satisfaction regressions, overall the fit from the cell-mean data is far worse than that from regressions using the values from a simple question on others' earnings. This suggests that such a question may be a useful addition to survey questionnaires.
-2 -The remainder of the paper is organized as follows. Section 2 describes the Japanese dataset which we use here, and Section 3 covers in particular the well-being and income comparison questions (where the latter are still very much a novelty in social science).
Section 4 then presents our main results regarding satisfaction and income comparisons in Japan. Last, Section 5 concludes.
Data
The internet survey Our data set is taken from an original web-based survey conducted in February 2010.
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This survey was carried out by a Japanese consumer monitoring company, Nikkei
Research Inc. under the direction of one of the authors. As part of the Nihon Keizai Shimbun Group (NIKKEI), this company is considered to be trustworthy and neutral, which makes it a suitable choice for data collection for academic research. To ensure the reliability of its research data, the subjects who register for consumer monitoring are subject to monthly screenings so that individual information remains up to date and double registrations are avoided.
The incentives for respondent participation in this particular project were provided by cash vouchers. 2 The invitation email stated that the incentive would be paid on a lottery basis: 800 winners among those who completed the survey would receive 500 JPY per person. Subjects were ensured anonymity. Those who wished to participate were instructed to follow the link in the email which directed them to our stand-alone survey website.
The survey was open for one week (February 18 th -25 th 2010), and 14,370 subjects completed the survey. This approach reduces the bias inherent in one-day 1 The recent use of the Internet to carry out social surveys is becoming increasingly widespread. Recent work using web-based surveys includes Viscusi et al. (2008) , Ida and Goto (2009), Olsen (2009) and Bech et al. (2011) . 2 We used cash vouchers rather than point vouchers that can be redeemed against specific goods. The latter is considered to lead to potential bias, as particular respondent types (those interested in the good for which the points are destined) are more likely to respond to the survey. If these characteristics are not orthogonal to the right-hand side variables under consideration (here, comparison effects), the estimated coefficients will be biased. Our use of cash incentives avoids this problem.
research, adopted by many other research companies for cost reasons. In one-day research, subjects are chosen on a first-come first-served basis, leading to potential bias from a potentially non-representative sample.
Nikkei Research, Inc. and the researchers commissioning the survey agreed on at least 10,000 survey respondents. Considering the response rates in seven similar academic choice-experiment surveys run by the same company in 2008 and 2009, invitation emails for this survey were sent to 60,482 subjects (out of over 160,000 registered in the Nikkei Database). 3 The subjects, aged between 20 and 65, were chosen via stratified random sampling, so that the sample age profile mirrored Japanese census statistics. We could not match by education, as subjects do not have to declare this information when they register. The email specified that the survey was being carried out for research purposes and followed the disclosure requirements for research involving human beings provided with incentives as set forth by the ethics committee.
The survey consisted of three parts. The first collected information on satisfaction, which is our key dependent variable in this paper, and the second posed the hypothetical-choice questions over own and others' income which were analysed in Yamada and Sato (2010) . The final section then consisted of questions about individual demographic characteristics, including age, sex, education, job, marital status, type of housing, residential area, and annual pre-tax personal income in 2009. Table 1 compares the characteristics of our analysis sample, the construction of which is described below, to the overall statistics in the Japanese population. Columns (1) and (2) refer to men and women respectively in our analysis sample. Column (3) then presents descriptive statistics from the whole Nikkei Database, while the last column shows the figures for men and women in national Census statistics. Table 1 shows that the stratified random sampling worked, in that the age and gender structure of our sample is similar to that in national statistics. Women account for something over 50 percent of both our sample and national statistics. There is however considerable under-representation of women who are divorced, separated or widowed.
This difference from national statistics comes about because the latter include everyone aged over 15. As the average length of life for Japanese women is around 87 (with that of men being around 78), women tend to be widowed towards the end of their lives, which is reflected in the rate of female divorce/separation/widowhood in national statistics. However, as our sample only includes those who are aged up to 65, the rates of divorce/separation/widowhood for both men and women are lower than those in national statistics.
Only one percent of our male sample has their highest completed level of education as middle school, with 18 percent completing high school, 10 percent having some college, and the remaining 70 percent of the sample holding college or graduate degrees. The same high levels of education are found in the female sample. There is thus an obvious over-sampling of the better-educated here, likely reflecting a digital divide in terms of internet access or use. Analogously, we see from Clark and Senik (2010) showed that those with Internet access, city dwellers, and the more educated were more comparison-conscious. As such, our sample dataset may well capture the upper bound of comparison intensity.
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Construction of the analysis sample
The average time taken to complete the survey, including the hypothetical questions on preferences over combinations of own and others' income, was just over 9 minutes, with a median value of just over 6 minutes. 5 We discard information from subjects with a (2010), where they were denoted the direction and intensity components of income comparisons.
We first consider the direction of income comparisons. Table 2 shows the distribution of the income reference groups that were indicated by respondents. The reference group chosen the most often is friends (42%), followed by work colleagues (20%); around a quarter of the sample say that they do not make such income comparisons. It is of interest to compare these rankings to those from Wave 3 of the European Social Survey in Clark and Senik (2010) . In both Europe and Japan, friends and work colleagues are the two most important reference groups. However, their relative importance is completely inverted. While in Japan, twice as many respondents indicate friends as the reference group, as compared to work colleagues, the European results in Clark and Senik (2010) have work colleagues (36%) being twice as important as friends (15%). In both countries, the other named income reference groups are of only marginal importance. Individuals can also indicate that they do not compare their income to others, in the sense that they do not have an income comparison group. In Japan this figure (25%) is notably lower than that in Europe (36%). To this extent, the Japanese may be considered to be more comparison-conscious (at least in the realm of income) than are Europeans. Table 3 shows the cross-tabulation of the direction and intensity of social comparisons.
Those who do not think that comparisons are at all important tend not to declare comparison groups, which is only natural. Respondents who say that they compare to family, neighbours or work colleagues tend to say that comparisons are more important than do those whose income reference group is friends. The chi-squared statistic for this table (with 20 degrees of freedom) is over 3000 and is significant at all conventional levels (the critical value at the 0.1% level being 45.3): the direction and intensity of social comparisons are indeed correlated.
The last column of Table 3 shows the overall distribution of the intensity of income comparisons in Japan. While 30 percent of Japanese respondents give an answer of one or two on the one to five scale, over 40 percent give an answer of 4 or 5, indicating that they find it important to compare their incomes. It is not easy to compare these figures to their European counterparts in Clark and Senik (2010) , as comparison intensity in the European Social Survey is measured on a 0 to 6 scale rather. We can however compare the percentage saying that income comparisons are "not at all important" (the lowest value on the scale). This is only six percent in Japan, but 25 per cent in Europe (despite the scale there being wider). This reinforces our conclusion above that the Japanese may be more comparison-conscious than are Europeans.
Own income
In the survey respondents report their own annual pretax income using a list of 11 categories, where category 1 refers to an annual figure of below 2 million Yen and category 11 corresponds to an annual income of over 50 million Yen. Income is calculated as the mid-point of each of the nine intermediate categories, with ad hoc values of 1.5 and 55 million Yen being assigned to the two extreme categories. Over the whole internet sample, this produces average annual pretax income figures of 5.69 and 2.93 million Yen for men and women respectively. In the analysis sample all individuals with income of over 12 million Yen are dropped. Average own pretax annual income for men is then 4.9 million Yen (around 53 000 US Dollars) in Table 1 .
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The figure for women is notably lower at 2.7 million Yen. All of the income variables are entered in log form in the regression analysis.
We also have available three different measures of the income to which individuals may compare their own income. One of these is a self-reported measure of the income that "people like you" earn; the other two are constructed as cell means, one from with in the database and the other from an external data source.
Self-reported reference income
The first measure of comparison income is provided by the respondents themselves. The captures the reference income only of one particular group defined in a Leyden-group fashion as a cell mean. We do not know if this group is always the most salient for the kind of income comparisons that individuals carry out. We argue that this measure of self-reported reference income will still capture some part of the effect of income comparisons, as it is likely correlated with the real income to which the individual compares.
The figures in Table 1 show that both men and women believe that they earn less than do comparable others. Men think that others with the same productive characteristics earn on average around 20% more than they do, while the comparable figure for women is a remarkable 64%.
Cell means -internal
Our second measure of reference group income is given by the cell mean from within the internet survey. In order to ensure the greatest compatibility with the other two measures here, this will be calculated using cells defined by age, education, gender and labour-force status (as described below). The average cell-mean internal income is the same as average own income within the survey, by construction (see Table 1 ).
Cell means -external sources
Our last measure of reference group income comes from an external source. This corresponds to the income of individuals in a number of different labour-force statuses: For group (v), we have no direct information. These positions are public sector but inferior to those in group (iii). We thus assume that the income of those in group (v) is proportional to that in group (iii). For those in temporary jobs, we have information on the average number of working days per month, working hours per day, and wage per hour by age and gender. We infer annual income levels from this information. For the unemployed, we have income information from unemployment insurance. We assume for simplicity that the unemployed have no other sources of income. Last, we use information on the before-tax income by age of the self-employed. Figure 1 shows that average cell income from the BSWS is around 15-20% higher than that reported within the dataset. This discrepancy reflects the fact that housewives are included as one of the labour-force categories within the dataset, whereas we have no such information in the external dataset. As housewives report lower than average annual income, the internet survey figure is below that in the BSWS. 7 The data can be obtained from: http://www.mhlw.go.jp/english/database/dbl/.
Satisfaction and Income Comparisons in Japan
Our goal here is not just to catalogue the direction and intensity of income comparisons in Japan, but also to see how these relate to income satisfaction. (Clark et al. 2009a , Ferreri-Carbonell, 2005 , and Luttmer, 2005 , or colleagues in the same workplace (Cappelli and Sherer, 1988 , Brown et al., 2008 , and Clark et al. 2009b ). The predicted value from an earnings equation, as in , is similar in nature, calculating expected mean earnings conditional on all of the control variables in the earnings equation.
Controlling for own income, others' income is typically negatively correlated with individual well-being (see the survey in Clark et al., 2008) , although others' incomes may sometimes serve to provide information about the individual's own likely future income (Senik, 2004) .
The second, much smaller, strand of research has considered the different reference groups to which individuals compare and/or the intensity of comparisons. They ask both about the intensity of their income comparison to various reference groups (on a 1-7 scale, from "completely unimportant" to "extremely important"), and then how their income compares to that of these groups on a 1-5 scale (from "much lower" to "much higher"). Half of respondents say that income comparisons are completely unimportant: this is most true for comparisons to neighbours, and least true for comparisons to colleagues. Life satisfaction is shown to fall with the intensity of comparisons, as in Clark and Senik (2010) .
We are here in the rather advantageous position of having not only information on wellbeing and comparison intensity and direction, but also a number of different measures of individual comparison income (both self-reported and constructed as a cell mean, either within the dataset or from an external source). As such, we are arguably able to put all the various pieces of information in the existing literature above together. We thus ask whether intensity and direction moderate the effect of comparison income on satisfaction.
The first question is a fairly simple one: the more I care about comparisons, the greater should be the effect of comparison income on my satisfaction. The second question asks whether the correlation between comparison income and satisfaction is moderated by the group to which I compare. As the measures of reference group income above are constructed by age, sex and education, they may be thought (for example) to provide a closer fit to the income profile of the individual's work colleagues and friends rather than their neighbours or family.
Satisfaction and Comparison Intensity
The relationship between the intensity of income comparisons and reference group income is explored in Table 4 . The estimation method here is OLS, although similar results pertain if we instead use an ordered probit. The first column of this table shows the results from a relatively standard regression of income satisfaction on own income, reference group income (here self-reported) and a number of demographic controls. All of the income variables are entered in logarithms in the regressions. The results reveal a positive relationship between income satisfaction and own income, but a negative relationship with reference-group income. The size of the two estimated coefficients suggests that the satisfaction effect of a ten percent (say) rise in income is about half as large again when only I receive it, as opposed to when it is received by both myself and the members of my reference group.
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Column 2 of Table 4 adds the index of comparison intensity to the specification. This is here treated as a cardinal variable, taking on the values of one to five. As in Clark and Senik (2010) , the more the individual compares to others the less satisfied they are.
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Last, in column 3 we test whether comparison intensity tempers the effect of reference-9 It is of interest to run this regression separately for men and women. The coefficient on own income is larger for men by a factor of three, and that on comparison income is larger by a factor of 8. The R 2 for men is twice as high as that for women. As such, income matters more for men, and they are more comparison-sensitive. 10 Although we cannot of course rule out reverse causality in this cross-section data, with lower levels of subjective well-being leading individuals to become more status-conscious. group income. We find that this is indeed the case. In this specification with an interaction, both of the main effects (comparison income and intensity) attract insignificant coefficients, but the interaction between them is negative and significant.
To illustrate the impact of this interaction, consider a rise in reference group income of one log point. If I report the lowest comparison intensity of one, this rise is estimated to reduce my satisfaction by 0.1 points. However, if I report the maximum comparison intensity of five, this one log point rise in others' income reduces my income satisfaction by just over half of a point (which is a sizeable movement on a one to five satisfaction scale). Hence, the brunt of the effect of income comparisons is indeed borne by those who declare that this is more important for them.
The estimated coefficients on the other right-hand side variables are reassuringly similar to those that are found in existing work (which has mostly used data from Western countries). Women report higher satisfaction scores than do men (Nolen-Hoeksema and Rusting, 1999), while satisfaction is U-shaped in age, with a minimum at about age 46 . Education in Japan is strongly positively correlated with income satisfaction, even controlling for the level of income. This perhaps runs a little contrary to existing work, which has often struggled to find a clear correlation between wellbeing and education (see Clark et al., 2012) . Last, marriage is found to be positively correlated with satisfaction in our cross-section data (although a reverse causality reading is of course possible here: see Stutzer and Frey, 2006) . Table 5 then turns to the direction of income comparisons. We here re-estimate satisfaction with income using the specification from the first column of Table 4 separately for each of the different possible reference groups to which the individual can compare. Reference-group income, as was the case in Table 4 , is self-reported (as the individual's guess of the average income of individuals of the same age, sex, and education as themselves).
Satisfaction and Comparison Direction
The first column of Table 5 shows the estimates over the whole sample, as in Table 4, where both own and reference group income are significant, with the latter being about 40% the size of the former. The remainder of the table splits the sample up according to -14 -the direction of comparisons. It can be seen that reference group income is associated with significantly lower income satisfaction for those who compare to colleagues or to "others", as well (but with a coefficient only half as large) as for those who compare to neighbours or friends. Reference-group income is insignificant for those who compare to family, or who say they don't compare. As noted above, this self-report measure of others' income does therefore seem to provide a meaningful measure for a number of reference groups, and especially work colleagues. Own income is positive and significant in all of the different regressions in Table 5 .
The estimated relative importance of own income and reference-group income in these regressions is strikingly similar to that found in the hypothetical-choice experiments using the same dataset in Yamada and Sato (2010) . For example, in the whole sample in column 1 of Table 5 , the ratio of the effect of reference-group income to own income is about -0.39. The analogous figure from the analysis of the hypothetical-choice questions for the same individuals in Table 4 of Yamada and Sato (2010) is -0.46. For the other columns of Table 5 , very similar trade-offs are also found for those who compare to their neighbours, friends or colleagues.
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Which Measure of Comparison Income Matters Most?
The regression results discussed so far have used self-reported reference income levels. Table 6 then considers the relationship between satisfaction and comparison income, but using a cell-mean measure of reference group income from within the same internet survey, as described in Section 3 above.
12 All of the regressions in Table 6 allow for standard errors that are clustered at the level of the cells used to construct the average reference income, for reasons that are set out in Moulton (1990) . The specification here is the same as that which appears in the first column of Table 4 .
The results in Table 6 show that this new measure of comparison income attracts a wide variety of estimated coefficients, depending sharply on the cells that are used to construct it. In general, age seems to be a salient component of reference income: all of the point estimates on reference income from cells including age are negative, while all of those from cells which do not use age are positive. However, many of these negative coefficients are insignificant, and only that from the reference group defined by region and age is negative and significant. Hence the cell-mean measure of reference-group income seems to behave significantly worse than the previous self-reported measure, in terms of picking up any comparison-income effects.
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We can also split the sample up by direction of comparison, as in Table 5 . The results (available on request) show that this internal cell mean (from the same dataset)
continues to perform poorly. In particular, across the six comparison groups the estimated coefficient on comparison income is never negative and significant, and the point estimate is actually positive for three groups.
One way of reading this result is that the data from the internet survey does not actually provide a very good measure of the income in the different cells. We therefore turn to the external cell-mean income information from the BSWS. Table 7 reruns all of the regressions in Table 5 . While the signs of the estimated coefficients on comparison income agree with those in Table 5 in five out of the seven regressions, only two of the relevant coefficients in Table 7 are significant, and then only at the ten percent level.
Overall, it then seems that self-reported levels of what others like me earn are far more salient in providing comparison-income information than are a variety of both internal and external cell-mean measures.
13 De la Garza et al. (2010) test for income comparisons among Japanese union workers using a variety of reference-income variables. They also find that self-reported reference-group information (the income of people like you) provides the best fit to the data. They also propose a simple IV strategy for happiness regressions when self-reported reference income information is not available, which is the main contribution of their paper. They do not have information on the direction of comparisons.
Conclusions
This paper has used relatively large-scale internet survey data from Japan to lift part of the veil regarding the process of income comparisons. In contrast to the vast majority of empirical work in the area of subjective well-being, we are able to measure both the direction (to whom?) and intensity (how much?) dimensions of income comparisons.
Respondents compare first to friends and then to work colleagues, whereas this order is inverted in Europe. In addition, the intensity of income comparisons is higher in Japan than in Europe.
Beyond documenting the existence of income comparisons, we also show that they matter for subjective well-being. Satisfaction with standard of living rises with own income, and falls with the income of the reference group. This latter correlation is mediated by both the intensity and the direction of income comparisons. The relationship between satisfaction and others' income is indeed more negative for those who state that they compare their incomes more; in addition, it is stronger for those who compare their incomes to those of their colleagues than for those who compare to family or friends, say.
Our final contribution concerns the measure of the relevant reference-group income. It is common in non-experimental work to calculate "others' income" as some conditional or unconditional cell-mean, with the cells being defined by neighbourhood, workplace or demographic type. We here show that two such cell-mean measures (one from within the dataset, the other matched in from external sources) fit the well-being data worse than does a simple self-reported measure of what relevant others earn.
There are two ways of reading this result. Either simple questions on others' earnings are better able to capture the actual reference group to which our respondents compare, or it is not what others actually do earn that matters, but rather what individuals believe they earn.
In our survey, the "relevant others" were defined by age, sex, and education. While we have shown that this question does indeed capture some useful information, there is no -17 -reason why the same question could not be asked about the neighbourhood or the workplace. In general, asking questions about self-reported comparison income would seem a simple useful addition to current surveys, in the same way that the addition of subjective questions to many has helped contribute to the current outpouring of research across the social sciences on individual and societal well-being.
Appendix. Questionnaire
Satisfaction and Income- Table 4 . Column (1) estimate on the whole sample. Columns (2) to (7): each column presents an estimate on the sub-sample of respondents who indicate that they compare to a certain group. Table 4 .; the standard errors are clustered according to the cell definition at the head of each column.
